Objective: To determine whether a short set of questions about foods in the household can provide information about the fat-related dietary behaviour of individual household members in less-acculturated Chinese populations. Design: Cross-sectional survey. Participants: The study population included 244 adult females of Chinese ethnicity in Seattle, WA, and Vancouver, BC, Canada. Setting: Bilingual interviewers collected information on the presence of 14 high-fat foods and seven reduced-fat foods in the household. Respondents were also asked about the consumption of foods and behaviour reflective of adoption of Western dietary practices, fat-related dietary behaviour, changes in consumption of high-fat foods since immigration, and sociodemographic characteristics. Results: Although this was a less-acculturated sample, many households had Western foods such as butter (58%), lunchmeats (36%), snack chips (43%), and 1% or skim milk (48%). Households with respondents who were younger, married, employed outside the home, and lived with young children had significantly more high-fat foods, while high education and longer percentage of life in North America were significantly associated with having more reduced-fat foods P # 0X05X Participants living in households with more high-fat foods had higher-fat dietary behaviour than those with fewer high-fat foods (fat-related dietary behaviour score, 1.54 versus 1.28; P , 0X001X Women in households with more reduced-fat foods had a significantly decreased consumption of high-fat foods since immigration compared with those in households with fewer reduced-fat foods P , 0X001X Western dietary acculturation was higher among women in households both with more high-fat foods and more reduced-fat food counterparts P # 0X05X Conclusions: Our inventory of household foods was strongly associated with current dietary behaviour, changes in food consumption, and westernization of dietary patterns. This simple, practical measure may be a useful alternative dietary assessment tool in less-acculturated Chinese populations.
One of the Healthy People 2010 objectives is to improve the health status of minority populations. Asian Americans are one of the fastest growing minority groups in North America (US and Canada), and ethnic Chinese are the largest Asian subgroup 1 . Compared with Chinese living in Asia, those in North America have higher rates of several chronic diseases, including cardiovascular disease and some cancers 2, 3 . These increased risks in North Americandwelling Chinese have been largely attributed to adoption of Western dietary behaviour, in particular diets high in fat and low in fruits and vegetables 2±6 . Therefore, health programmes, such as nutrition interventions designed to encourage maintenance of a traditional Chinese diet, could play an important role in meeting the Healthy People goals.
The effects of nutrition interventions are most often evaluated based on changes in self-reported dietary behaviour 7, 8 . However, dietary assessment is usually a significant methodological challenge and measuring dietary intake in Chinese populations is further complicated by a number of factors. Many Chinese immigrants are linguistically isolated and may therefore be unable to complete dietary assessment instruments. Meals are usually consumed in mixed dishes and several people may eat from the same serving dish (`fire pot'), so respondents may have difficulty reporting intake of individual foods 9 . Chinese do not typically measure food and may have difficulty estimating serving sizes (personal communication, Marion Lee, May 1998). Finally, Chinese immigrants may not be familiar with concepts such as`servings per day'. Therefore, self-reported diet may not be an appropriate approach to assessing food intake in less-acculturated Chinese immigrants. These difficulties motivate the development of simple, practical and valid dietary assessment tools for this population.
Environmental measures that reflect dietary behaviour, such as those that assess characteristics of communities or the physical environment, may be useful indicators of dietary intake and dietary change. For example, there is good evidence that supermarket shelf space can be used as a measure of diet in the community 10 . Similarly, Patterson et al. showed that availability of high-fat foods in the households of a random sample of Washington State residents is related to dietary behaviour 11 . At the practical level, these measures are fairly easy to administer and are appropriate for low-literacy individuals 11 . Therefore, environmental indicators of diet may be useful dietary assessment and intervention evaluation tools for less-acculturated Chinese.
Our objective was to determine whether foods in the household can provide useful information about the dietary patterns of individual household members in lessacculturated North American Chinese. Specifically, we wanted to ascertain whether the presence of high-fat and reduced-fat foods in the household can be a meaningful indicator of an individual's fat-related dietary patterns. To meet this aim, we examined associations between the number of high-fat and reduced-fat foods in the home and key factors related to dietary behaviour in immigrant populations: sociodemographic characteristics, Western dietary acculturation, dietary change, and current diet.
Methods

Design and participants
The data reported here were collected as part of the Chinese Women's Health Project, a study examining cervical cancer screening practices in women of Chinese descent aged 20 years and older living in Seattle, WA, and Vancouver, BC, Canada. This research received human subjects review approval.
Details of the survey procedures have been published 12 . In brief, participants in each city were selected by random sampling from the Chinese female population in geographically defined catchment areas where a high proportion (20±63%) of residents are Chinese 13, 14 . We used various sources (including a commercially available listing, published articles, and cancer registry data) to identify Chinese households within our catchment areas and compile a list of Chinese surnames 15 . Surnames that appeared in two or more sources were matched to 1998 telephone book listings in Seattle and Vancouver to provide a sampling population from each city.
Interviews were conducted during 1999 by trained bilingual (Cantonese±English and Mandarin±English) female interviewers recruited from local Chinese communities. Interviews were administered in person at the participant's home in the language of her choice. Up to five in-person attempts were made at contacting each household, and only one woman per household was interviewed. Participants received $10 or $15 (Canadian) to acknowledge appreciation of their participation.
For the main study, data were collected on sociodemographic characteristics, acculturation, cervical cancer screening practices, and health care-related issues. All survey questions were developed in English, translated into Chinese, back-translated, reconciled, and pre-tested. The estimated response rate for the main study in both cities was 64%. For this ancillary study, dietary data were collected on 17% of the participants in the main study using a stratified random sampling procedure.
Household food inventory
The household food inventory consists of 14 foods ( Table 1 ) that we selected using three main sources of information. First, we used data collected from 30 qualitative interviews and two focus groups with lessacculturated Chinese women in Seattle, WA. Details of our qualitative methods have been published 16 . In brief, during the qualitative research, participants were asked to list the foods they had in their home (including meats, dairy products, and savoury snacks) and whether they identified these foods as`Chinese' or`American'. Next, we compared the foods listed against (i) published data on the major contributors of total fat in North American and Chinese diets 11,17±19 , and (ii) data from other studies that have found these foods to be useful indicators of dietary change 5, 6, 20 . Food items listed by qualitative participants that are major contributors of fat and/or indicator foods of dietary change were included in the household food inventory.
For this survey, respondents were asked whether (yes or no) these foods are currently in their household, including in the pantry, cabinets, and refrigerators. For seven foods (cheese, milk, mayonnaise, salad dressing, cookies, cakes and pies, and snack chips), we also ascertained whether the participants had the reduced-or non-fat version.
We divided the items in the household inventory into two scales: a 14-item`high-fat' and a seven-item`reducedfat' household food inventory. For analysis purposes, the items in the two scales were coded as 0 or 1, where a higher score indicates more high-fat and more reduced-fat foods in the household, respectively. A summary score for each scale was calculated as the mean of the non-missing items. We also divided the household food inventory scores approximately into tertiles of low, intermediate and high. The summary scales had fair to good internal consistency (Kuder±Richardson 20 coefficient 0X57 for the reduced-fat scale and 0.72 for the high-fat scale). One item (organ meats) was dropped from further analyses, because of its low correlation with the summary score.
Dietary assessment
Fat-related dietary behaviour Fat-related dietary behaviour was assessed using a version of the Fat-Related Diet Habits Questionnaire (DHQ) that we modified slightly to reflect Chinese eating patterns. The development and validation of the DHQ have been published 21 . Our 13-item questionnaire asked about diet over the past month and assessed avoiding fat in cooking, avoiding deep-fried foods, boiling or steaming instead of stir-frying, modifying meats to be lower in fat, and substituting lower-fat alternatives for high-fat foods. Response options were`always/usually',`sometimes', and`rarely/never', and were coded 1 to 3 so that a higher score corresponds to higher-fat dietary behaviour. The summary score was calculated as the mean of the nonmissing items. In a recent validation study, the correlation of the DHQ summary score with percent energy from fat from a 94-item food frequency questionnaire was 0.53 21 .
Changes in consumption of high-fat foods Assessment of changes in the consumption of high-fat foods was modelled on a validated approach described by Jenkins et al. for Vietnamese populations 22 . Our sixitem instrument assessed changes in consumption of foods that are strongly associated with (i) either the risk of cancer and other chronic diseases or (ii) westernization of dietary patterns. Participants were asked whether consumption of meats, fish, and tofu had increased, decreased, or remained the same during the last 5 years or since immigration to North America (if the participant had lived in North America for less than 5 years). Items were coded 1 to 3 so a higher score corresponds to increased consumption of high-fat foods since immigration. Each participant's summary score was computed as the mean of the non-missing values.
Western dietary acculturation
Western dietary acculturation is defined as the process by which immigrant groups adopt Western dietary behaviour 23 , and was assessed using a scale that has been validated in this population. Details on the development and validation of this instrument have been published 24 . Briefly, items in the 10-item Western dietary acculturation scale were selected using data from 30 qualitative interviews and two focus groups with women of Chinese descent living in Seattle, WA 16 . During this qualitative research, we elicited information on participants' dietary * Items coded such that a higher score indicates more high-fat foods in the home. ² Items coded such that a higher score indicates more reduced-fat foods in the home.
habits, and used this information to identify indicator foods and dietary behaviour associated with westernization of dietary patterns. Examples of items include snacking between meals, eating at fast-food restaurants, and eating dairy products. Response options were yes or no, based on the respondent's dietary practices in the past month. For analysis purposes, items were coded as 0 or 1, with a higher score correlating positively with the degree of Western acculturation. A respondent's summary score was computed as the mean of the non-missing responses. The summary scale had good internal consistency (Kuder±Richardson 20 coefficient 0X72).
Statistical analyses
We conducted data analyses using SAS 6.12 (SAS version 6, first edition, SAS Institute Inc., Cary, NC, 1993). Analyses of variance were used to test for significant differences in the mean values of household food inventory scores between subgroups of sociodemographic variables, and post-hoc Duncan's multiple range tests assessed which groups differed significantly from each other. Linear regression was used to examine associations of dietary measures with the household food inventory scales, controlling for age, education, and city of residence. Pearson's correlation coefficients measured associations among continuous variables.
Results
There were 113 participants from Seattle and 131 from Vancouver, with a mean age of 52X4^14X3 years. A quarter of the respondents had more than high school education and about half were employed outside the home. About 80% were married and owned their homes and almost all were born outside North America. Table 1 gives the frequency of the responses to items in the household food inventory scales. Although this was a less-acculturated sample, about 40±50% of households had`Western' foods such as butter or margarine, snack chips and 2% milk in their homes. Only 30±40% of respondents lived in homes with lunchmeats and mayonnaise. Less than a quarter of households had reduced-fat cakes and pies, cheese and cookies, but almost half had 1% or skim milk. Table 2 gives the mean household food inventory scores of each scale stratified by sociodemographic characteristics. There were significantly more high-fat foods in households containing respondents who were younger, married, employed outside the home, and lived with young children P , 0X05X There were significantly more reduced-fat foods in households with highly educated women who had spent a longer percentage of their lives in North America P , 0X05X Table 3 gives raw and adjusted associations of the household food inventory scales with the dietary measures. In both raw and adjusted analyses, respondents living in households with more high-fat foods had higher fat-related dietary behaviour compared with those with fewer high-fat foods (fat-related dietary behaviour score 1X54 versus 1.28, P , 0X001X Participants in households with more reduced-fat foods had significantly decreased consumption of high-fat foods since immigration compared with those who had fewer reduced-fat foods (fat-related change score 2X17 versus 2.33, P 0X02X Adoption of Western dietary practices (i.e. Western dietary acculturation) was positively associated both with having more high-fat foods and more reduced-fat foods in the home (both P , 0X05X Table 4 gives correlations of the household food inventory scales with sociodemographic characteristics and the criterion measures. There were good correlations (Pearson's r) between the high-fat household food inventory scale and the high-fat dietary behaviour score (0.40) and Western dietary acculturation (0.42). Correlations with the reduced-fat scale were 20.15 for change in consumption of high-fat foods and 0.17 for Western dietary acculturation. All correlations were statistically significant P , 0X05X Controlling for sociodemographic characteristics did not change these correlations appreciably.
Discussion
This brief household food inventory was significantly associated with diet, acculturation, and sociodemographic characteristics. Respondents living in households with more high-fat foods were more likely to be younger, married, live with young children, and to be employed outside the home; while those with more reduced-fat foods were more highly educated and had lived in North America the longest. Having high-fat foods in the home was significantly associated with high-fat dietary behaviour, while having more reduced-fat foods was associated with decreased consumption of high-fat foods after immigration. Western dietary acculturation correlated positively with having both more high-and reduced-fat foods. These associations among dietary, sociodemographic and acculturation characteristics are consistent with findings from other studies in Chinese immigrants, which generally indicate that fat intake increases with Western acculturation and affluence 6, 25, 26 . To our knowledge, the finding of more reduced-fat foods in households with Western acculturated respondents has not been previously reported. This association is, however, not entirely unexpected because since the traditional Chinese diet typically emphasizes whole foods 2, 5, 27 , using reduced-fat products is more likely to be an adopted Western (than Chinese) behaviour.
Although this was a less-acculturated sample, many households contained foods that are not typically associated with a traditional Chinese diet, such as savoury snacks, deli meats, and skim milk. These findings suggest that dietary assessment instruments for Chinese populations that don't ask about Western foods will miss significant sources of fat.
Our findings are consistent with other studies that have examined the usefulness of environmental measures of the food supply in assessing dietary intake. For example, in a random-digit-dial survey of 1002 participants, Patterson et al. found that individuals with low-fat pantries consumed 32% of energy from fat, compared with 37% for those with high-fat pantries 11 . In a study of 193 households in New York State, Kendall et al.reported a significant decrease in the frequency of fruit and vegetable consumption as well as greater individuallevel measures of food insecurity among women living in households with poor food availability 28 . Given the challenges of assessing diet, the household food inventory presents a number of advantages over other dietary assessment instruments for Chinese populations: it is brief, objective, easy to administer and analyse, has low participant burden, is appropriate for low-literacy individuals, and is less susceptible to social desirability bias. In addition, these scales may be sensitive enough to detect changes in dietary behaviour, since they were significantly associated with the dietary acculturation and change in food consumption measures.
This study has a number of limitations. We had a relatively small sample, comprised primarily of lessacculturated women, which may limit the generalizability of the findings. There may be differences between survey respondents and non-respondents that can bias the results. These data are also based on self-report, which may not be accurate. A major limitation is that our dietary measures (i.e. fat-related dietary behaviour and changes in high-fat food consumption) could not precisely estimate fat intake. Multiple food records or food frequency questionnaires, which are more comprehensive, generally yield more accurate estimates of fat intake. Validation of the household food inventory using more precise assessment measures, such as percentage of energy from fat, would significantly improve its applicability for widespread research.
In spite of these limitations, this inventory of household foods was strongly associated with current dietary behaviour, changes in food consumption, and westernization of dietary patterns. This measure takes only a few minutes to administer and is easy for respondents to answer. Further, in theory, the household food inventory can provide information on the food intake of all household members 11 . Therefore, this simple, practical, environmental measure may be a useful alternative dietary assessment tool in nutrition intervention and education programs for less-acculturated Chinese populations. 
